IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Application Number 

Applicant 

Filed 

Title 



10/561,793 Confirmation No.: 2 

Guy VANCANNEYT, el al 
December 2i, 2005 

METHODS AND MEANS FOR DELAYING SEED 
SHATTERING IN PLANTS 



3642 



TC/Ait Unit 
Examiner: 
Docket No. 



Li ZHENG 
58764.000055 



1638 



Customer No. 



21967 



Commissioner for Patents 
P.O.Box 1450 

Alexandria, Virginia 223 1 3- 1 450 

DECLARATION UNDER 37 C.F.R. S 1.132 

I, Johan Batterman, Ph.D. declare thai: 

1. I am a citizen of Belgium residing at Hel Wijngaardeke 5, Zevergem, 
Belgium 9840. 

2. 1 received a degree of engineering for chemistry and agricultural industries 
from the University of Ghent, Belgium, in 1981, and a Doctor of Philosophy degree in 
agricultural sciences from the University of Ghent, in 1986. I have published more than 
forty scientific papers and obtained over fifteen U.S. patents in the field of plant biology 
and biotechnology. A listing of these papers and patents, as well as a description of my 
professional experience are provided in my curriculum vitae, attached herewith as 
Exhibit A. 

3. I have been employed by Bayer Bioscience N.V. ("Bayer"), or its 
predecessors (e.g., Aventis CropScience) since 1986. I am currently the Head of Product 
Research at Bayer. Bayer is a co-assignee of the above-identified application ("the '793 
application"). 
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4. Based on my academic training and professional experience, I consider 
myself to be a person of at least ordinary skill in the art of plant biology and 
biotechnology, and I was such a person prior to June 23, 2003, the foreign priority date 
claimed in the '793 application. 

The Claimed Invention 

5. I have read the '793 application. I understand this application discloses 
and claims the use of a dsRNA construct based on part of the nucleotide sequence of the 
Arabidopsis IND1 gene other than a bHLH domain coding region to increase podshatter 
resistance in Brassica species (e.g., Brassier/ ncipus) to the extent that the pods still can 
be opened along the dehiscence zone by applying limited physical forces. See, e.g., '793 
application, Example 2B. 

The Office Action 

6. I have reviewed the Office Action mailed September 7, 2007 ("Office 
Action"), and the Final Office Action mailed July 23, 2008 ("Final Office Action"). 1 
understand that the U.S. Patent and Trademark Office has rejected claims 1,2, 15-17, 24, 
and 27, as allegedly being obvious over U.S. Patent No. 7,135,621 ("Yanofsky") or U.S. 
Patent No. 6,998,517 ("Liljegren"), in combination with Smith et al. (Nature, 407:319- 
320, 2000) ("Smith"). 

7. I understand that the Examiner asserts that a person of ordinary skill in the 
art would have found it obvious to modify the gene silencing vector of Yanofsky or 
Liljegren by replacing the anlisense fragment disclosed in these references with an 
inverted repeat structure taught by Smith. I also understand that the Examiner contends 
that the skilled artisan would have been motivated to do so, given the teaching of Smith, 
that the modifications increase the efficiency of gene silencing compared to antisense 
constructs. See Office Action, page 15. 

8. 1 further understand that the Examiner asserts that a dsRNA construct 
comprising any fragment over 23 base pairs of the Arabidopsis 1ND1 gene oilier than a 
bHLH domain coding region is considered an obvious choice for gene silencing, absent 
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evidence that using such dsRNA would generate unexpected results. See Final Office 
Action, page 3. 

The Cited References 

9. Yanofsky and Liljegren disclose the identification of the 1NDEHISCENT1 
(IND1) gene from Arabidopsis thaliana, the identification and analysis of Arabidopsis 
plants containing a mutation in the IND 1 gene which results in indehiscent frails, as well 
as promoter/enhancer: :GUS fusions of the IND1 gene. When the IND1::GUS fusions 
were introduced in Arabidopsis wild-type plants, about 25% of the transgenic lines failed 
to express significant GUS activity and displayed an indehiscent phenotype. The 
references suggest that the most likely explanation of these results is that the 1ND1::GUS 
fusions, as well as the endogenous IND1 gene were co-suppressed. See Yanofsky, col. 
27, lines 19-29; Liljegren, col. 27, lines 7-17. 

10. The Yanofsky application is a continuation-in-part of the Liljegren 
application. Yanofsky discloses the nucleotide sequence of two IND1 orthologs from 
Brassica naptts. I have been informed, however, that this information was added at the 
time of filing the Yanofsky application (i.e., June 1 8, 2004). This date is later than the 
foreign priority date claimed in the '793 application (i.e., June 23, 2003). Accordingly, I 
have been informed that Yanofsky's disclosure of the two 1ND1 orthologs from Brassica 
naptis is not prior art to the '793 application. 

11. The Examiner asserts that Smith teaches (1) a DNA construct that 
produces hairpin loop type of dsRNA (hpRNA) with functional (i.e. splicable) intron as 
spacer enhances silencing efficiency; and (2) the modifications that help to align the 
complementary arms of the hairpin and promote the formation of a duplex could increase 
the efficiency of gene silencing. I agree with the Examiner's characterization of Smith. 
However, I fail to see the relevance of Smith's teaching in the context of the claimed 
invention. The claimed invention concerns the weakening of gene silencing of the IND1 
gene, whereas Smith concerns enhancing gene silencing in general. Therefore, one of 
ordinary skill in the art would not be motivated (or have a reason) to modify Yanofsky's 
(or Liljegren's) method to achieve the claimed methods by replacing Yanofsky's (or 
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Liljegren's) antisense fragment with Smith's hairpin structure. Rather, one of ordinary 
skill in the art would actually be discouraged from combining Yanof'sky (or Liljegren) 
and Smith to achieve the claimed methods. 

Knowledge Of The Skill Artisan 

12. Prior to June 23, 2003, the foreign priority date claimed in the '793 
application, the nucleotide sequences of IND1 orthologs from Brassica plants were not 
publicly known. Accordingly, a person skilled in the art could not have made any 
prediction of the degree of sequence identity between the Arabidopsis 1ND1 gene and the 
orthologs from Brassica napus plants or any subparts thereof such as the bHLH domain 
coding region. 

13. Furthermore, prior to June 23, 2004, the filing date of the '793 application, 
a person of ordinary skill in the art would have been aware of the (probable) co- 
suppression results reported in Yanofsky and Liljegren (discussed above), which resulted 
in indehiscent phenotypes. The skilled artisan would also have known that silencing of 
the IND gene in Arabidopsis lhaUana using so-called dsRNA silencing techniques 
resulted in almost complete podshatter resistance, and that 98% of the transgenic 
Arabidopsis lines developed siliques, which did not open along the valve suture and 
could only be opened by applying considerable pressure to the valves. See, e.g., '793 
application, H 10 (as published in US 2006/248612). 

14. As discussed in paragraph 1 1, it is my opinion that one of ordinary skill in 
the art would not have combined Yanofsky (or Liljegren) with Smith. Even assuming 
that one of ordinary skill in the art would have combined the teaching of Yanofsky (or 
Liljegren) with the teaching of Smith and (1) constructed a chimeric gene encoding a 
dsRNA based on part of the Arabidopsis 1ND1 nucleotide sequence; and (2) introduced 
the chimeric gene into an oilseed rape plant, then the skilled person would, in my 
opinion, only expect two possible outcomes: 

a. the nucleotide sequences of the dsRNA based on Arabidopsis IND 1 and of 
the endogenous IND1 Brassica orthologs are sufficiently identical to allow gene- 
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silencing to be established and consequently an indehiscent phenotype as observed in 
Arabidopsis would be expected (see paragraph 13 above); or 

b. the nucleotide sequences of the dsRNA based on Arubidopsis IND1 and of 
the endogenous fNDl Brassica orlhologs are loo divergent for any gene-silencing 
phenomenon to be established and no effect on Brassica fNDl gene expression and 
dehiscence phenotype are to be expected. 

15. In view of the knowledge of one of ordinary skill in the art, at the time the 
'793 application was filed, that gene-silencing typically involves sequences of 21-24 
consecutive nucleotides, and in view of the relatively close taxonomic relationship 
between Arabidopsis and Brassica, it is my opinion that a person of ordinary skill in the 
art would probably have favored option a) above. 

16. A person of ordinary skill in the art would not have been in a position to 
predict that the use of dsRNA based on parts of the nucleotide sequence of fNDl from 
Arabidopsis would result in Brassica plants with an intermediate degree of gene- 
silencing sufficient to prevent seed shattering, but not so extensive as to prevent the 
normal opening along the dehiscence zone with the application of moderate physical 
forces common in agricultural practices such as the use of combine harvesters. 

Conclusion 

17. Based on the above information, it is my opinion that prior to the instant 
invention it was unexpected that a chimeric gene encoding a dsRNA based on part of the 
nucleotide sequence of the Arabidopsis IND1 gene not including a bHLH domain coding 
region would result in an increased pod shatter resistance combined with an 
agronomically relevant threshability of the pods in Brassica species such as B. napus, 
Brassica junceae, and Brassica campestris 
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I declare that all statements made herein are based on personal knowledge or upon 
information and belief and are believed to be true; and further that the statements are 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
above-identified application or any patent issuing thereon. 



Dated: April 20, 2009 
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Education: 

198 1 University of Ghent - Faculty of agriculture - engineer for chemistry and 
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1981- 1982 Grant from I.W.O.N.L. 

1982- 1986 Grant from N.F.W.O. 

1986 University of Ghent - Faculty of Agriculture - Ph. D. in Agricultural 
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1989 - 1992 Plant Genetic Systems N.V. - Product Development Manager 

1993 - 1996 Plant Genetic Systems N.V. - Research Manager 

1997 - 1999 Hoechst Schering Agrevo GmbH - Head of Biotechnology Research - 
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